
APPENDIX 



300. A method of treating tissue to prevent or controj/air or fluid leaks 
comprising: 

providing a composition to tissue, said composition/including an albumin 
protein at about 20-60 wt/vol% and a crosslinkingagent^ at about 50-800 mg/mU said 
crosslinking agent having a polvoxvethvlene ch^nportion And an activated leaving group 
which allows the crosslinking agent to react/wth said prarein and having a molecular 
weight of about 1000-15.000: and 

curing said composition oi/the tissue to bj^nd said composition to the tissue 
and to provide a substantive cured .matrix. 



:grfriposition is 



3 PL The methoGf of claim 300 wherein said composition is cured to 
produce the matrix in less than about 1 0 minutes. 





302. The method V)f claim 3 0<y wherein said composition is cure 
produce the matrix in less than aW>ut one giinufe. 

303. The method of cmm/SvO wherein said composition is cured to 
produce the matrix in about ten seconas. 



304. The method of clpxm\00 comprising presiding the composition to the 
tissue using a syringe. 

305. The method oyf claim 3flfl\^omp/fsing providing the composition to the 
tissue using a dual syringe. 



306. The methofl of claim 300 comprising providing the composition to the 
tissue using a spray apparatus. 



307. The method of claim<?0O wherein the matrix is resorbed. 

\ 



308. The method of claim 307 wherein the matrix is resorbed in about four 



to sixty days. 



309. The method of claim 300 comprising curing the composition such that 
the peel strength of the matrix is about 0.08 lb/in or more. 

310. The method of claim 300 comprising cu/ing said composition to provide 
a cured matrix that has a burst pressure greater than about 10 mmHg. 




377. The method of claim 309 whereltf the matrix has a burst pressure of 
about 34 mmHg or greater. 

312. The method of claim 3$1 wfy&rein the matrix has a burst pressure of 
about 90 mmHg or greater. 

313. The method of yiaim 37^wherein the; matrix has a burst pressure of 
about 130 mmHg or greater. 



314. The method of claim BOO ' jdomprising providing a composition wherein 
the crosslinking agent has amiolecular weight in a range of about jKOOO-5,000. 

375. The method qf claim 300 comprising providing a composition wherein 
the activated leaving group is an Npflydroxy imide. 

376, The method of dlaim 375 comprising providing a composition wherein 
the activated leaving group is N-hydroxy succinimide. 



377. The method qf claim VQaurther comprising mixing a first mixture 
and a second mixture to form th,e composition and applying said composition to the 
tissue, 

wherein the first mfecture included about 20-60 wt/vol% of the protein in about 
0.01-0.25 molar buffer at a pH in a range of about 8.0-1 1 .0 and the second mixture 
includes about 50-800 mg/mUof the crosslinking agent having a molecular weight in a 
range of about l,000-15,OOo/ 




slaih 377 



318. The method of claim 37 7 wherein the crosslinking agent is of the 



G-LM-PEG-LM-G 
wherein: 



N 




-PEG- is a diradical fragment represented by the formula 
-0-fCH?-CH7-0-)A 
where a is an integer from 20-300; 

-LM- is a diradical fragment selected from the group consisting of a carbonate 
diradical of the formula, -C(OK a monpester diradical of the formula, -(CH^^CfO)- 
where b is an integer from 1-5, a diester radical of the formula, -CfOHCHArCfO)- 
where c is an integer from 2-10 and where the aliphatic portion of the diradical may be 
saturated or unsaturated, and a dicarbonate diradical of the formula -CfOVO-fCFbyO- 
C(O)- where d is an integer from 2-10, or an oligpmeric diradical represented by the 
formulas -R-C(OK -R-C(OWCH z y C(OV, or -R-^(OVO-fCH z VO- where c is an 
integer from 2-10, d is an integer from 2-10, and R is^a polymer or copolymer having 1- 
10 monomeric fragments selected from the group consisting of lactide, glycolide, 
trimethylene carbonate, caprolactone, and p-dioxanone; anc 

-G is the leaving group selected from the group consisting of succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitrophenyl or tresyl. 



319. The method of claim 318 w 
about 35-45 wt/vol% serum albumin, 

320. The method of claim 319 





the protein in the first mixture is 



the buffer is 0.05-0.15 molar 



carbonate/bicarbonate buffer at a pH of ab 



321. The method of claim 318 wherein the second mixture is about 5-300 
mg/ml of the crosslinking agent having a molecujAr weight in a range of about 1 ,000- 
5,000, 

322. The method of claim 318 wherein th^tio of a volume of the first 
mixture to a volume of the second mixture is in a r#nggjof about 1:10 to about 10:1. 



323. The method of claim 318 wfoerdn/Idta-yis an oligomeric diradical -R- 
CfOVfCEbyCfOV where c is an integer frorp^lj^and B: is a po>ymer or copolymer 



having 1-10 monomeric fragments selected frV 
glycolide, trimethylene carbonate, caprolactone 



le group consisting of lactide, 
ind g-dioxgmone. 



324. The method of claim 318 wheiAn/G is succinimidyl. 



« * 



325. The method of claim 318 wherein the Second mixture includes about 
300-800 mg/ml of a crosslinking agent having a ra^lecfllar weight in a range of about 
5,000-15,000. 

326. The method of clairfi 318 w Kepfein -L M- is a diester diradical of the 
formula -C(OHCH 2 ) 2 -C(OK 

327. The method^of claim A/ & ^herjafn /LM- is a diester diradical of the 
formula -CfOVfCH^yCfO)- where c is an mt^ger from 2-10 and where the aliphatic 
portion of the diradical may bKsatumted qrunsatUrated. 

328. The method o^^mp!8 Wherein -LM^is an oligomeric diradical 
derived from polyglycolic acid. 

329. The method of cl^(in^[fl0 comprising treating tissue to prevent or 
control a fluid leak. 

330 . The method otf claim 329 wherein the fluid leak is a blood leak. 




331. The method bf claim 300 wherein the tissue includes an air leak. 



332. The method of claim 331 wherein me air leak is in the pulmonary 



system. 



333. A method of treating tissue to prevent formation of an adhesion 
comprising: 

providing a composition to tissue, said 
protein at about 20-60 wt/vol% and a crosslinkin 



CQg 



tion including an albumin 
at abjMtt)50-800 mg/ml said 



crosslinking agent having a polyoxyethylene aham, 
which allows the crosslinking agent to react Mtt 



tio^and an activated leaving group 
protein and having jt molecular 



weight in a range of about 1000-15,000: ant 

curing said composition on the tisfrffi to bond s&id comp6sition to the tissue 
and to provide a substantive cured matrix. 



334. The method of claim J33 wherein saidx&mposition is cured to 
produce the matrix in less than about 10 minutes. . 



335. The method of claim 333 wherein said composition isycured to 
produce the matrix in less than about one minute. 



336. The method of claim 333 wherein said composition is cured to 
produce the matrix in about ten seconds. 



337. The method of claim 333 comprising proving the composition to the 
tissue using a syringe. 

338. The method of claip^ 333 comprisin^pdviding the composition to the 
tissue using a dual syringe. 



339. The methocr pf claim 333 compr/sing providing the composition to the 
tissue using a spray apparatus. 



340. The mei thodV f clairv/333 wl^erein the matrix is resorb^cL^ 




341. The method of claim J^fl/whofein the matriyfs resorbed in about four 
to sixty days. 



342. The method of claim)gJi/compris>ng curing the composition such that 
the peel strength of the matrix is about/D.W lb/in nore. 

343. The method of claim jjyl&mprising curing said composition to provide 
a cured matrix that has a burst pressure greater than about 10 mmHg. 

344. The method qa claim 343 wherein the matrix has a burst pressure of 
about 34 mmHg or greater. 

345. The method of claim 344 wherein the matrix has a burst pressure of 
about 90 mmHg or greater. 



346. The mflgnod of claim 345 wherein the matrix has a burst pressure of 
about 130 mmHg or grea ter. 



347. The method of claim 333 co y 
the crosslinking agent has a molecular weighflir 



in a: 



ig ppoviding a composition wherein 
igefcf about 1,000-5,000. 



543. The method of cla#n 333 COTiprising providing a composition wherein 
the activated leaving group is an N/wdroxy/mide 




349. The method of clain/J'/g comprising providing a composition wherein 
the activated leaving group is N-hydyoxy swcinimic 




350. The method offetaim 333 further comprising mixing a first mixture 
and a second mixture to form the comp^sljtiojt/and applying sdid composition to the 
tissue, 

wherein the first mixture^includ|ps about 20^60 wt/vol% of the protein in about 
0.01-0.25 molar buffer at a pH in arrange of aboufr&O-l 1.0 and the second mixture 
includes about 50-800 mg/ml of me cr/ssliruckfg agent having a molecular weight in a 
range of about 1,000- 15,000. 




The method of claim 350 wherein the crosslinking agent is of the 




wherein: 

-PEG- is a cforadical fragment represented by the formula 
-0-rCH 2 -CH r b\V 
where a is an integervfrom 20-300; 

-LM- is a diradical fragment selected from the group consisting of a carbonate 



diradical of the formula, -C(O)-, a mohpester diradical of the formula, -(CH^ h CfO)- 
where b is an integer from 1-5, a diester radical of the formula, -CfOVfCH^yCfO)- 



where c is an integer from 2-10 and where thesaliphatic portion of the diradical may be 



saturated or unsaturated, and a dicarbonate diradfcal of the formula -C(Q)-0-(CH? V O- 
C(OV where d is an integer from 2-10, or an oligomeric diradical represented by the 
formulas -R-CfOV, -R-CfOHCH^V C(OK or -R-C(ok>(CH 2 yO- where c is an 
integer from 2- 10, d is an integer from 2-10, and R is a polymer or copolymer having 1- 
10 monomeric fragments selected from the group consisting oNactide, glycolide, 
trimethylene carbonate, caprolactone, and p-dioxanone; and 

-G is the leaving group selected from the group consisting^ succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitrophenvl, or tresyl. 



352. The method of claim 351 



about 35-45 wt/vol% serum albumin 



353. The method of claim 



carbonate/bicarbonate buffer at a pH 




the protein in the first mixture is 



uffer is 0.05-0.15 molar 



354. The method of claim 351 wherem the second mixture is about 5-300 
mg/ml of the crosslinking agent having a molecular weight in a range of about 1,000- 
5.000, 

355. The method of claim 351 wherein the ratio of a volufne of the first 
mixture to a volume of the second mixture is in a range of about 1 : 10 to about 10:1. 



356. The method of claim 351 wherein -LM- is^ar^oligomeric diradical -R- 
C(0)-(CH2VC(0)^where c is an integer from 2-10 and Kis ^polymer or copolymer 
having 1-10 monomeric fragments selected from the g^oup/^onsisting of lactide, 
glycolide, trimethylene carbonate, caprolactone, arxf p-djoxanone. 



357. The method of claim 351 wereip^G is sucfftfurnidyl. 

358. The method of claim 35M wherein the second mixture includes^bout 
300-800 mg/ml of a crosslinking agent ha\|p^ ^lol^cular weia^it in a range je^about 
5.000-15,000. 

359. The method of claim .#i/Wherein -LM-/is a diest^r diradical of the 
formula -C(OWCH z ) r C(OV. 

360. The method of claim/?57 wh^ein JlM-As a diester diradical of the 
formula -CfOVfCHrk-CfOV where c p an integ^Vyom/2-10 and where the aliphatic 
portion of the diradical may be saturated or unsaturated. 



361. The method of plaim 351 wherein -LM- is an oligomeric diradical 
derived from polyglycolic acid. 



362. The method of claim 333 wherein the con/position is provided to 
tissue at a surgical site. 



363. The method of claim 333 wherein the composition is provided on a 
surface of an internal organ. 




364. A method of treating tissue to bind layers of tissue together 
comprising: 

providing a composition to tissue, said composition including an albumin 
protein of about 20-60 wt/vol%/and a crosslinj&Ag agent at about 50-800 mg/mU said 
crosslinking agent having a t^olvoxvethylene/cl(ain portioiy^ndln activated leaving group 
which allows the crosslinkmg agent to reaeft \/ith saidyg<rotein daving a molecular weight 
in a range of about 100y-15 % 000\ and 

curing said composition on/he tissu^to bond said composition to the tissue 



>mpos 
ive \i 



and to provide a substai tive cured matrix. 

365. The method mMaim 364 wherein /aid composition is cured^ 
produce the matrix in less than aoouT 10/ minutes. 



366. The metlWrbf claim 364 wherein said composition is cured to 
produce the matrix in less than about /One minuxe. 

367. The method of cfaim yfry wherein said imposition is cured to 
produce the matrix in about ten seaondsJ 

368. The method of claim ft 64 corr^jrising providing the composition to the 
tissue using a syringe. 

369. The method/of claim 364 comprising providing the composition to the 
tissue using a dual syringe. 



370. The method of claim 364 comprising providing the composition to the 
tissue using a spray apparatul. 

371. The method of claim 364 wherein the matrix is resorbed. 



372. The method of claim 371 wherein the matri?? is resorbed in about four 
to sixty days. 

373. The method of claim 364 comprising cu/ing the composition such that 
the peel strength of the matrix is about 0,08 lb/in or jrtSte/ 

374. The method of claim 364 c<^prising/wring said composition to provide 
a cured matrix that has a burst pressure greater than aflrout 1 0 mmHg. 

375. The method of claim 374 wherein the matrix has a burst pressure of 
about 34 mmHg or greater. 

3 76. The metho^of claim 375 yffierein the matpijc has a t/irst pressure of 
about 90 mmHg or greater. 



377. The metaod of claim f7j6 wherein the matrix ffas a burst pressure of 
about 130 mmHg or greater 



378. The method opclaim 3y4 comprising pr/viding a composition wherein 



the crosslinking agent has r molecylla/ weight in a range pi about LOOQ-5, 




379. The method o|>cmim 364 comprising providing a composition wherein 
the activated leaving group is an N^hyoroxy imide. , 



380. The method of claim s79 comprising providing a composition wherein 
the activated leaving group is N^hydroxy succm imide. 



381. The method of claim . 



ler comprising mixing a first mixture 



and a second mixture to forn/ the composi/ion and applying said composition to the 
tissue, 



wherein the firstf mixture include^about 20-60 wt/vol% of the protein in about 
0.01-0.25 molar buffer at af pH in a range of about 8.0-1 1 .0 and the second mixture 
includes about 50-800 me//ml of the crosslinking agent having a molecular weight in a 
range of about 1,000-15,000. 




382. The method of claim 381 wherein the crosslinking agent is of the 

formula 

GHM-PEG-LM-G 
wherein: 

-PEG- isWiradical fragment represented by the formula 
-Q-(CH,-CH>0-) a - 
where a is an integer from 20-300; 

-LM- is a diradical fragment selected from the group consisting of a carbonate 
diradical of the formula, -C(OV, a monoester diradical of the formula, -(CHr h XXO)- 
where b is an integer from 1-5, a diesteKadical of the formula, -C(OV(CH? )n -C(OV 
where c is an integer from 2-10 and wherethe aliphatic portion of the diradical may be 
saturated or unsaturated, and a dicarbonate diradical of the formula -CfOVO-fCIrbVO- 
C(O)- where d is an integer from 2-10, or an oligonteric diradical represented by the 
formulas -R-C(OK -R-CfOUCH 2 V CfOV. or -R-C(O^Q-(CH 2 VO- where c is an" 
integer from 2-10, d is an integer from 2-10, and R is a polVmer or copolymer having 1- 
10 monomeric fragments selected from the group consisting o^lactide, glycolide, 
trimethylene carbonate, caprolactone, and p-dioxanone; and 

-G is the leaving group selected from the group consisting'bf succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitrophenyl, or tresvl. 



383. The method of claim 382 wh 
about 35-45 wt/vol% serum albumin. 



384. The method of claim 383 
carbonate/bicarbonate buffer at a pH of abjaut 




the protein in the first mixture is 



tbe^buffer is 0.05-0.15 molar 




385. The method of claim 382 wherein the/second mixture is about 5-300 
g/ml of the crosslinking agent having a molecular we/ght in a range of about 1,000- 
5,000. 



386. The method of claim 382 wherein the r; 



volume of the first 



mixture to a volume of the second mixture is in a range 



387. The method of claim 382 wherein 
C(OHCH?yC(Oy where c is an integer from 2-10 




about 10:1. 



eric diradical -R- 
or copolymer 



having 1-10 monomeric fragments selected from the group consis/ing of lactide, 
glvcolide, trimethvlene carbonate, caprolactone, and p-dioxanor 

388. The method of claim 382 wherein -G is suc/cinimidyl. 

389. The method of claim 382 wherein the second mixture includes about 
300-800 mg/ml of a crosslinking agent having a molecula^ weight in a range of about 
5.000-15.000. 

390. The method of claim 382 wherein -/LmI is a diester diradical of the 
formula -C(OKCH z yC(OV. 

391. The method of claim 3^82 wherein AJsA- is a diester diradical of the 
formula -C(Oy(CH?V-C(Q> where c is an integer ftom 2-10 and where the aliphatic 
portion of the diradical may be saturated or unsaturated. 

392. The method oyclaim 382 yvfterein -LM- is^an ^ligomeric diradical 
derived from polyglycolic acid. 



393. The method/orclaim 3&4 wherjgfn the matr/x binds tissue together in 
addition to a suture, a staple, ajtape\>r a bandage. 

394. The method\of claiy^ 364 wherein the/omposition is .provided to 
attach skin grafts. 

395. The method orcl^im J6y whereii/the composition is provided to 
attach adjacent layers of tissue. 

396. The method of jfclaim ^64 ^[h/rein the/6omposition is provided to 
position tissue flaps. 

397. The method ff claim 364 /vherein the composition is provided to close 
gingival flaps. 

398. A method of treating tissue comprising: 



icj^idii 



providing a composition to tissue, said composition including an albumin 
protein and a crosslinking agent at about 20-60 wt/vol%, said crosslinking agent of about 
50-800 mg/ml having a polyoxyethylene chain portion and an gfctivated leaving group 
which allows the crosslinking agent to react with said proteipf and having a molecular 
weight in a range of about 1000-1 5,000\ and 

curing said composition on the tissue to bond ^aid composition to the tissue 
and to provide a substantive cured matrix. 

399. The method of claim J9ff^herein^aid composition is cured to 
produce the matrix in less than about 10 minutes. 

400. The method of claim 398 wfye/ein said composition is cured to 
produce the matrix in less than about one mir 

401. The method of claim 398 therein said competition is cured to 
produce the matrix in about ten seconds : > 



402. The mettiod of claim 39f$ comprising provid/ng the composition to the 



tissue using a syringe. 

403. The method oftclaim $9A comprising providing the composition to the 
tissue using a dual syringe! 



404. The methop ofxlai](n 398 comprising providing the composition to the 
tissue using a spray apparatus 

405. The method of clkim $98 wherein the/fhatrix is resorbed. 

406. The method of claifti 405j whereifl the matrix is resorbed in about four 
to sixty days. 

407. The method off claim iiyg/comprising curing the composition such that 
the peel strength of the matrix is about u.Q& lb/in or more. 



408. The method offclaim 398 comprising curing said composition to provide 
a cured matrix that has a burst pressure greater than about 10 mmHg. 




409. The method of claim 374 whereiq/the matrix has a burst pressure of 
bout 34 mmHg or greater. 



410. The method of claim 375 wherein the matrix has a burst pressure of 
about 90 mmHg or greater. 



411. The method of claim J 76 /therein the matrix has a burst pressure of 
about 130 mmHg or greater. 




412. The method of claim 398 comprising prdvfflng a composition wherein 
the crosslinking agent has a molecular weight in a range of apout 1,000-5,000. 

413. The method of claim 398 comprising^providing a composition wherein 
the activated leaving group is an N-hydroxv imide. 



414. The method of claim 413 comOTising providing a composition wherein 
the activated leaving group is N-hydroxy ^ccimmide. 

415. The method of claim J9&wmer comprising mixing/a first mixture 
and a second mixture to form the compogiti^and apply insj/said copiposition to the 
tissue, 

wherein the first mixture incli/ideKabbut 20-6^0 wt/y6l% of the protein in about 
0.01-0.25 molar buffer at a pH in a rangjfe of abotft 8.071 1 .0 md the second mixture 
includes about 50-800 mg/ml of the crosslinking agent having a molecular weight in a 
range of about 1,000-15,000. 



416. The method of claim 415 wherein the crosslinking agent is of the 



formula 




G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represented by the formula 
-0-(CH?-CH9-Q-) a - 
where a is an integer from 20-3^0; 

-LM- is a diradical fragment selected from the group consisting of a carbonate 
diradical of the formula, -C(OK a monoester dftadical of the formula, -(CH? )h C(Q)- 



It 



where b is an integer from 1-5, a diester radical of the formula, -C(Q)-(CH? )r -C(0)- 
where c is an integer itom 2-10 and where the aliphatic portion of the diradical may be 
saturated or unsaturated, and a dicarbonate diradical of the formula -C(Q)-Q-(CHArO- 
C(OV where d is an integer ^rom 2-10, or an oligomeric diradical represented by the 
formulas -R-C(OK -R-C(OV(^?VC(OK or -R-CfOVO-fCH? >Q- where c is an 
integer from 2-10, d is an integer lyom 2-10, and R is a polymer or copolymer having 1- 
10 monomeric fragments selected frbm the group consisting of lactide, glycolide, 
trimethylene carbonate, caprolactone, ahd p-dioxanone; and 

-G is the leaving group selecteosfrom the group consisting of succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitroph&wl, or tresyl. 





41 7. The method of claim 416 
about 35-45 wt/vol% serum albumin. 



protein in the first mixture is 




418. The method of claim 41 7 Wh&reik-the buffer is 0.05-0. 1 5 molar 
carbonate/bicarbonate buffer at a pH of about 9.0-10.5. 

419. The method of claim 416 wheram the second mixture is about 5-300 
mg/ml of the crosslinking agent having a moleciftar weight in a range of about 1,000- 
5,000. 

420. The method of claim 416 wherein the ratio >6f a volume of the first 
mixture to a volume of the second mixture is in a range of about 1 : 10 to about 10:1. 



421. The method of claim 416 where ifl^LM- is aivottHomeric diradical -R- 
C(0)-(CH? )r -C(OV where c is an integer from 2-^^d/R i^a poly/mer or copolymer 
having 1-10 monomeric fragments selected fro)n/thff gje^ consuming of lalffde. 



glycolide, trimethylene carbonate, caprolactone 



422. The method of claim 416 



-dioxanc 



e yin -G is/succinimidyl. 



423. The method of claim 416 wMsrain tbfe second mixture includes about 



300-800 mg/ml of a crosslinking agent having 
5,000-15,000. 



'a mhl&cule/ weight in a range of about 



424. The method of claim 416 wherein -LM- is a diester diradical of the 
formula -C(OUCH 2 yC(Q)-. 

425. The method of claim 416 wherein -LM- fs a diester diradical of the 
formula -CfOHCHr^-CfO)- where c is an integer from 2-/0 and where the aliphatic 
portion of the diradical may be saturated or unsaturated. 

426. The method of claim 416 wherein/yM/ is an oligomeric diradical 
derived from polyglycolic acid. 

427. The method of claim 398 q/mpq&ng curing the composition on the 
tissue to seal the tissue. 

428. The method of claim 427^oj^visin^ treating/tfssue to prevent or 
control a fluid leak. 

429. The method of claim 42&/vhe&ik#ie fluid leak is a blood leak. 

430. The method of claim 42f7 wherein the tissue includes an air leak. 



431. The method of claim 430 wherein mt air leak is in the pulmonary 



system. 



432. The method of claim 398 wherein the composition is provided to 
tissue at a surgical site. 

433. The method of claims 398 c(^pri&n{/curing the composition at the 
tissue to prevent a tissue adhesion. 



434. The method of claim 398 w 




surface of an internal organ. 



435. The method of claim JP&yCO^priftng curing the composition to form a 
matrix to bind tissue. 
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436. The method of claim 435 wherein the matrix binds tissue together in 
addition to a suture, a staple, a tape, or a bandage, 

437. The method of claim 398 whereip^e composition is provided to 
attach skin grafts. 

438. The method of claim 398 wl/eroin the comftosftion is provided to 
attach adjacent layers of tissue. 

439. The method of claim 398 wffeifan the composition is provided to 
position tissue flaps. 

440. The method of claim J9ff/whe^]t/the conafx)sition is provided to close 
gingival flaps. 



